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Experimental 

Crystal data 

(C27H5oN)[Ni{C3S5)2" 

M, = 840.05 
Triclinic, PI 
a = 12.1626 (16) A 
b = 12.2384 (16) A 
c = 27.778 (4) A 
a = 80.388 (2)° 
= 84.699 (2)° 



Data collection 

Bruker SMART APEX CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2000) 
Tn,in = 0.778, r„„^ = 0.888 

Refinement 

R[F^ > 2a(F^)] = 0.048 
wR{F^) = 0.128 
S = 1.01 

15041 reflections 



y = 87.431 (2)° 
V = 4057.4 (9) A' 
Z = 4 

Mo Ka radiation 
jU = 1.02 mm^' 
r = 293 K 

0.26 X 0.14 X 0.12 mm 



32319 measured reflections 
15041 independent reflections 
8322 reflections with / > 2cr(/) 
Rin, = 0.047 



817 parameters 

H-atom parameters constrained 
Ap„„ = 0.36 e A"' 
Ap„i„ = -0.32 e A"' 



The asymmtric unit of the title compound, (C27H50N)- 
[Ni(C3S5)2], contains two A'-benzyI-A',A^-dimethyIoctadecan- 
1-aminium cations, [BDA]^, and two [Ni(dmit)2]^ anions 
(dmit = 2-thioxo-l,3-dithiole-4,5-dithioIate). The Qg chains in 
both cations adopt almost ideal extended conformations. The 
Ni'" atoms are coordinated by two 5,5"-bidentate ligands, 
generating NiS4 square planes. Short Ni- ■ -S [3.734 (2) A] and 
S- ■ -S contacts [3.5438 (15) A] occur in the crystal structure; if 
these are considered to be bonding interactions, then infinite 
sheets of anions parallel to (111) arise. 

Related literature 

For applications of bis(dithiolate)-metal complexes, see: 
Cassoux (1999). For the oxidation of Ni(II) compounds, see: 
Cassoux et at. (1991). For the synthesis, see: Xue et al. (2003). 




Table 1 

Selected bond lengths (A). 



Nil-S2 


2.1516 (10) 


Ni2-Sll 


2.1504 (11) 


Nil-S7 


2.1607 (10) 


Ni2-S12 


2.1591 (11) 


Nil-S6 


2.1631 (10) 


Ni2-S17 


2.1605 (11) 


Nil-Sl 


2.1657 (10) 


Ni2-S16 


2.1615 (10) 



Data collection: SMART (Bruker, 2000); cell refinement: SAINT 
(Bruker, 2000); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 

This work was supported by the Key Project of the Chinese 
Ministry of Education (No. 210102). 



Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: HB6730). 
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A/-Benzyl-N,N-dimethyloctadecan-l -amiriium (2-thioxo-l ,3-dithiole-4,5-dithiol- 
ato-if^S^S^)nickelate(lll) 

Guang-Xiang Liu 

Comment 

The bis(dithiolate)-metal complexes and their analogues with interesting structures and/or potential applications such as 
conducting/magnetic or non-linear optical (NLO) materials have been reported in recent years (Cassoux, 1999). We 
report herein the crystal structure of the title bis-dithiolate-metal complex. In this compound, the Ni(Il) cations of 
NiCl2.6H20 have been oxidized to Ni(III) cation by I3" (Cassoux et al, 1991), the Ni(III) cation is coordinated with two 
dmit^" anions. As shown in Fig. 1, the asymmetric unit of the title compound contains two crystallographically 
independent ps[i(dmit)2]" anions and two [BDA]+ cations. Each Ni(III) ion is coordinated by four S atoms from two dmit 
Ugands to complete a square-planar geometry, with Ni — S bond lengths rangmg from 2.1504 (11) to 2.1657 (10) A. Some 
of the [Ni(dmit)2]" anions are almost parallel each other with the shortest Ni--S distance of 3.734 (2) A (Nil — SI') 
[symmetry code: (i) -x, I - y, -z], indicating the existence of the Ni---S interactions. Adjacent [Ni(dmit)2]" anions are 
associated together through such Ni---S interactions result in a dimer. The dimers linked together through S---S 
interactions forming a two-dimensional layer structure, as depicted in Fig 2. The shortest S---S distance in (1) is equal to 
the sum of the van der Waals radii and is much larger than that in an analogue with a smaller planar cation, namely A'^- 
methylpyridinium (Xue et al., 2003); i.e. a large cation appears to weaken the intermolecular mteraction. 

Experimental 

4,5-Di(thiobenzoyl)-l,3-dithiole-2-thione (812 mg, 2 mmol) was suspended in methanol (10 ml). Sodiian methoxide in 
methanol (prepared form 184 mg of sodium in 10 ml of methanol) was added to the above mixture under argon 
atmosphere at room temperature from 30 mm to give a dark red solution. To this solution, NiCl2.6H20 (238 mg, 1 mmol) 
was added. After 30 min, a solution of I2 (127 mg, 1 mmol) and Nal (150 mg, 1 mmol) m methanol (20 ml) was added 

(the monoanionic [Ni(dmit)2]" are obtained from the dianionic [Ni(dmit)2]^' by I3" oxidation). After another 10 min, a 
solution of A'-benzyl-A^,A^-dimethyloctadecan-l-aminium bromide [(BDA)Br] (467 mg, 1 mmol) in methanol (20 ml) was 
added to the reaction mixture. The solution was stirred for 30 min and cooled in a refrigerator overnight. The resultant 
dark green crystal was collected by filtration, and purified by recrystallization using a mixed solvent of acetonitrile and 
benzene. 

Refinement 

H atoms were positioned geometrically, with C — H = 0.93, 0.97 and 0.96 A for aromatic, methylene and methyl H atoms, 
respectively, and consfrained to ride on then- parent atoms, with L/iso(H) = xUeq(C), where x = 1 .5 for methyl H and x = 
1.2 for all other H atoms. 
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Computing details 

Data collection: SMART (Bmker, 2000); cell refinement: SAINT (Bmker, 2000); data reduction: SAINT (BmkeT, 2000); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: 
SHELXTL (Sheldrick, 2008). 




S13 

Figure 1 

The molecular structure of the title complex, with displacement ellipsoids drawn at the 30% probabilility level. 




Figure 2 

The packing of the [Ni(dmit)2]" anions of (I), showing the S - S and Ni - S contacts as dashed lines. 
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N-Benzyl-yV,N-dimethyloctadecan-1-aminium (2-thioxo-1,3-dithiole-4,5-dithiolato- ic^S'',S^)nickelate(lll) 



Crystal data 

(C27H5oN)[Ni(C3S5)2] 

Mr = 840.05_ 
Triclinic, PI 
Hall symbol: -P 1 
a = 12.1626 (16) A 
12.2384(16) A 
c = 27.778 (4) A 
a = 80.388 (2)° 
ye= 84.699 (2)° 
7 = 87.431 (2)° 
F= 4057.4 (9) A3 

Data collection 

Bniker SMART APEX CCD 

dil&actometer 
Radiation source: sealed tube 
Graphite monochromator 

phi and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2000) 



Z=4 

F(000) = 1772 

1.375 Mgm-3 
Mo Ka radiation, i = 0.71073 A 
Cell parameters from 4822 reflections 
(9=2.3-25.0° 
/u = 1.02 mm"' 
r=293K 
Pillar, dark green 
0.26 X 0.14 X 0.12 mm 



32319 measured reflections 
15041 independent reflections 
8322 reflections with / > 2(7(1) 
i?i„, = 0.047 

^max 25.5 , ^miii 2.3 



= 0.778,7;. 



= 0.888 



A = -14^14 
A: = -14^14 
/ = -33^33 



Refinement 

Refinement on 
Least-squares matrix: full 
R[F > 2(7(7^)] = 0.048 
wi?(i^) = 0.128 
S= 1.01 

15041 reflections 
817 parameters 
0 restraints 

Primary atom site location: structure-invariant 
direct methods 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = 1/[ct\F„^) + (0.0429P)2] 

where P = (Fo2 + 2Fe2)/3 
(A/t7)^ = 0.001 
Apmax = 0.36 e A"' 
Ap™„ = -0.32eA-3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance mafrix. The cell e.s.d.'s are taken into account mdividually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of against ALL reflections. The weighted 7f -factor wR and goodness of fit S are based on F^, 
conventional i?-factors R are based on F, with F set to zero for negative F^. The threshold expression of > ct(F^) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F^ 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 



y 



^iso ' ^eo 



Nil 
Ni2 
SI 
S2 



0.05179 (4) 
0.69111 (4) 
0.08628 (8) 
0.19929 (9) 



0.35723 (4) 
0.10274(4) 
0.48570 (8) 
0.38608 (8) 



0.032575 (16) 
0.254025 (17) 
0.07358 (4) 
-0.01624 (4) 



0.04308 (14) 
0.05030(15) 
0.0545 (3) 
0.0590 (3) 
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1 A 

ClU 


A ACA 

O.OjO (j) 


A ACT 

0.053 (zj 


O.Ooz (3j 


A A AT /'>^ 

—0.00/ (zj 


A Al -1 

—0.013 (zj 


A AAO /OA 

O.OOz (zj 


Cll 


A Ad 

0.0j3 (3) 


A ACA 

0.050 (Z) 


0.068 (3j 


A AA/1 

—0.004 (zj 


A Al /I 

—0.014 (zj 


A A 1 0 /0\ 

-O.Olz (Zj 


Clz 


A AC O /I \ 

0.058 (3) 


A AC /'^\ 

0.053 (zj 


A AZ^A /TN 

0.069 (3j 


A AAA 

0.000 (2j 


A Al /I /0\ 

—0.014 (zj 


A AAz: /OA 

—0.006 (zj 


C13 


A 1 AC //lA 

0.105 (4j 


A 1 1 /I /'/1\ 

0.114 (4j 


A AO^ ^ A\ 

0.08z (4j 


A Al ^ /I \ 

— 0.03z (3j 


A A 1 A /I \ 

0.010 (3j 


AAOO /I \ 

— 0.0z8 (3j 


C14 


0.093 (4J 


A 1 A/l 

0.104 (4j 


A ATT t1\ 

0.0 1 1 \i) 


A A1 A /"2\ 

—0,019 (3 j 


A Al T 
O.Olz (3j 


A AIT /I A 
—0.01 / (3j 


C15 


A AOn /"/I \ 

0.089 (4) 


0.087 (3) 


A AO 1 //IN 

0.081 (4j 


A A 1 1 

-0.011 (3j 


A AAC 

0.005 (3j 


A A 1 A \ 

—0.010 (3j 


Clo 


0.0/4 (3) 


A AO /I \ 

0.084 (3; 


A ATA 

0.0/9 (3j 


A AAO 

—0.008 (3j 


A aajC /1^ 
0.006 (3) 


A AA/: /OA 

—0.006 (3j 


CI / 


O.OoD (4) 


0.0/6 (3J 


A ATA t1\ 

0.0/9 (3j 


A AAC 

—0,005 (3j 


A A 1 A /I A 

0.010 (3j 


A Al A /1\ 

—0.010 (3j 


Clo 


O.Oo/ (3 J 


0.086 (3J 


0.083 (3j 


A Al 0 
— O.Olz (3 j 


A AA/r /T\ 

O.OOo (3j 


A Al 1 /lA 

—0.011 (3j 


C19 


A A^n /"?\ 

0.069 (3) 


A AO C \ 

0.085 (3) 


0.074 (3) 


A AAO 

-0.008 (3) 


A AAT 

0.007 (2) 


A A 1 A /O \ 

—0.010 (3j 


CzU 


A A/C 1 

0.061 (i) 


A AO A /'3 \ 

0.080 {i) 


A ATT /'5\ 
0.0/ / (3) 


A AAC /0\ 

—0.005 (Z) 


A AAyl /0\ 

0.004 (z) 


A A 1 1 /I \ 

—0.013 (3j 


Czl 


0.06/ (i) 


0.086 (i) 


A A^A 

0.069 (i) 


A Al 1 

—0.011 (3) 


A AA1 /OX 

—0.001 (z) 


A Al /I /-lA 

—0.014 (3j 


Czz 


A A^n /"3\ 

0.063 (3) 


A AO/: /'5 \ 

0.086 (3) 


0.065 (3) 


A A 1 A \ 
— O.OiO (3j 


A AAT /T\ 

O.OOz (z) 


A AAA /0\ 

—0.009 (zj 


Czj 


A A^A 

0.069 (3) 


A A A 1 /'5 A 

0.091 (3) 


A A/C 1 \ 

0.061 (3j 


A A 1 -1 \ 

—0.014 (3) 


A AAA 

—0.009 (zj 


A AA/1 /TA 

—0.004 (3j 


Cz4 


A ATO /"5\ 

0.0 // (3j 


A 1 AT //I \ 

0.10/ (4j 


A AC C /"5 \ 

0.055 (3) 


A A 1 A /I \ 

—0.019 (3) 


—0.003 (Zj 


A A 1 A /I \ 

—0.010 (3j 


CzD 


0.063 (i) 


A AOA f1\ 

0.080 (i) 


A AC 1 

0.051 (3) 


A AAT 
— 0.00 / (2) 


A AAO /OX 

—0.008 (zj 


A AAO /OA 

—0.008 (zj 


Czo 


A A^IO /"3^ 

0.068 (3) 


A AAT /1\ 

0.09z (3) 


A A^ 0 /^'5\ 

0.048 (3) 


A ATA /'i \ 

— O.OzO (3j 


A AAC /'^\ 

—0.005 (zj 


A AAT /OA 

—0.00 / (zj 




A A^O /"3\ 

0.06/ (3) 


0.0/6 (3 J 


A ACA \ 

0.050 (3) 


A AAT /OA 

—0.00/ (zJ 


A AA^ 

—0.004 (zj 


A AA/C /0\ 

—0.006 (zj 


Cz6 


0.06D (3) 


A ATI /''3\ 
0.0/1 (3) 


A ACA 

0.050 (3) 


A AAT 

—0.00 / (z) 


A AAC /OA 

—0.005 (zj 


A AAT /OA 

—0.00/ (zj 


Czy 


A ATA /"3 \ 
0.0/0 (3) 


0.0 /4 (3) 


A ACA /"3 \ 

0.050 (3) 


A A 1 '5 /0\ 

—0.013 (zj 


A AAO 

—O.OOz (zj 


A Al 1 /OA 

—0.011 (zj 


€30 


0.065 (3) 


0.072 (3) 


0.043 (2) 


-0.003 (2) 


0.001 (2j 


-0.012 (2) 


031 


0.063 (3) 


0.074 (3) 


0.050 (3) 


0.003 (2) 


-0.010 (2 j 


-0.004 (2) 


032 


0.069 (3) 


0.064 (3) 


0.073 (3) 


0.010 (2) 


0.011 (2) 


-0.019 (2) 


033 


0.053 (3) 


0.079 (3) 


0.052 (3) 


-0.010 (2) 


-0.005 (2) 


-0.017 (2) 


034 


0.057 (3) 


0.055 (3) 


0.048 (2) 


-0.001 (2) 


-0.009 (2) 


-0.008 (2) 
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\j.\jjy (3) 


U.Uoz (3) 


A AT 1 /^l \ 

0.0 /i (3j 


A AA1 /"OA 

—0.003 (z) 


A AAO /0\ 

O.OOz (z) 


A f\f\A /OX 

0.004 (z) 


C3o 




U.0o3 (3) 


A A01 

U.0o3 (3; 


A AAA / A\ 

O.oyo (4) 


A Al 1 

—0.013 (3) 


A Al 0 /1\ 

O.Olz (3) 


A AOA /'3\ 

— O.OzO (3) 


C3 / 




A AA/C i A\ 

u.uyo (4) 


A AOT ( A\ 

U.Oo / (4J 


O.ODO (3) 


A (\A 1 t1\ 

—0.043 (3) 


A A AT t1\ 

—0.00/ (3) 


A AAiC /"3\ 

—O.OOo (3j 






A 1 1 

U.lio (D) 


U.Uo3 (3) 


O.Ooo (3) 


A AOO t1\ 

— O.Ozo (3) 


A A"! 0 

— 0.03o (3) 


A AAO /"-IX 

O.OOo (3) 


C3y 




A ATI 

U.U/ 1 (3) 


U.Udd (3) 


A ATO 

0.0/3 (3) 


A AA 1 /0\ 

—0.001 (z) 


A AOO /1\ 

— O.Ozz (3) 


A AOO 

— 0.0z3 (3) 


C40 




A 1 O 1 /CX 

O.izi (D) 


A 1 '~Mi /C\ 

O.izo (j) 


A 1 OA 

O.izO (j) 


A AAO t A'\ 

O.OOz (4j 


A Al /I A\ 

0.034 (4) 


A AA/C //I \ 

O.OOo (4) 






A 1 A1 

U.iUl (4) 


A AA'^ /'A\ 
U.UyZ (4) 


0.0y4 (4) 


A AA1 /"2\ 

—0.001 (3) 


A AAyl /"3\ 

0.004 (3) 


A AAA /'■^A 
0.000 (3) 






A AOO t A\ 

U.Uoz (4) 


A AO 

O.Uo3 (3) 


A ATO 
0.0 /z (3) 


A AA 1 /I \ 

0.001 (3) 


A AAT 

—0.00/ (3) 


A Al A /lA 

—0.014 (3J 


C43 




A AOI /■/! \ 

U.Uy3 (4j 


yj.y) / / (3) 


A AT 1 

0.0 /i (3J 


A AA 1 /"3^ 

O.UUi (3 j 


A AAT t1\ 

—0.00/ (3J 


A AAT /"2\ 
—0.00 1 \J) 


C44 




A AO /I t A \ 

0.0o4 (4j 


A AOO /lA 

O.Ooz (3) 


A ATO 

0.0 /o (3j 


A AA 1 /") \ 

0.001 (3) 


A AAO i1\ 

—O.OOo (3) 


A Al /I /')\ 

—0.014 (3j 


C4D 




A AOT t A\ 

U.Uo/ (4) 


A ATO /''3\ 

0.0 /o (3J 


A ATT 
0.0/ / (3) 


A AAO 

—0,003 (3) 


A AA'l f1\ 

—0.003 (3) 


A Al 1 /"-IX 

—0.011 (3) 


C4o 




A (\n £i fi\ 
U.U/O (3) 


A AO A /I \ 

0.0o4 (3) 


A AO 1 

O.Ool (3) 


A AAO /"lA 

—O.OOz (3J 


A AAC /")\ 

—0.003 (3) 


A Al C 

— O.OO (3) 


C4/ 




A AQ^ ( A\ 

U.Uoo (4j 


A ATQ /"2\ 

0.0 /o (3J 


A ATO /"2\ 

0.0 /z (3 J 


A AAO /"2^ 

—O.OOz y5 ) 


A AAI 

—0.003 (3 j 


A Al 0 /"2^ 

—O.Olz y5 ) 


C46 




A ATI 

U.0/3 (3) 


A AOA /'3\ 
O.Ooy (3) 


A AT/1 
0.0 /4 (3 J 


A AA<C /"2\ 

— O.OOo (3) 


A AAO /lA 

O.OOz (3) 


—0.014 (3) 


C4y 




A AO 1 /"3\ 

O.Ool (3) 


A AT/; /')\ 

0.0 /o (3) 


O.Ooj (3) 


A A AO 

O.OOz (3) 


A AAO /"3\ 

—0.003 (3) 


A f\f\£. /0\ 

—O.OOo (z) 






A AT) /')^ 

O.U/3 (3) 


A AOI /1\ 

0.053 (3) 


A AT 1 

0.0/1 (3) 


A AA1 /")\ 

0.001 (3) 


A AAO /")\ 

—O.OOz (3) 


A Al 0 

—O.Olz (3j 


1 




A AOA /lA 

U.UoU (3j 


0.0 /O (3J 


0.0j4 (3 J 


A AA^ 

O.OOj (3J 


A AA1 /o^ 
—0.001 (^z) 


A AA^ /'0^ 

—O.OOj (z) 






A ATI f'^\ 

U.U/1 (3) 


A AAA 

o.oyo (3j 


A A/C 1 

O.Ool (3) 


A A AO t1\ 

—O.OOz (3) 


A AA'l 

—0.003 (zj 


A Al y1 

—0.014 (3) 


C53 




0.079 (3) 


A ATI 

0.072 (3) 


A AC /I \ 

0.054 (3) 


A AA 1 /TA 

0.001 (3) 


A AA1 /0\ 

0.001 (z) 


A AA'? /ON 

—0.003 (z) 


CD4 




A AT5 /"3\ 

U.0/3 (3) 


A AO 1 /"5 \ 

O.Ool (3) 


A AiC 1 /I \ 

O.Ool (3) 


A AAO /1\ 

—O.OOo (3) 


A AAO /0\ 

—O.OOo (z) 


A Al 1 /0\ 

—0.013 (z) 


Cjj 




U.O /O (^3J 


O.Uoz (j) 


O.Ool y5) 


A AAA /'0\ 
0.000 (^Zj 


A AA^ 

—O.OOj \1) 


A AAO /o^ 
—O.OOo (zj 


Cdo 




U.Uoo (3) 


O.U/0 (3) 


O.Ooo (3) 


A AAO /'0\ 

—O.OOo (z) 


A AAO /0\ 

—O.OOz (z) 


A Al A /"OX 

—0.014 (z) 


C57 




0.073 (3) 


0.066 (3) 


0.074 (3) 


A A1 A /'OX 

—0.014 (z) 


A AAO 

0.008 (3) 


A Al /I /OX 

—0.014 (z) 






0.0/5 (3) 


A ATA i1\ 

o.u/y (3) 


O.O06 (3) 


A AAC 

O.OOj (3) 


A Al 1 /"I \ 

—0.033 (3) 


A A 1 T /I \ 

—0.01 / (3) 






n noo /ON 
O.Ooz (jj 


0.0/ / (J) 


0.06y (J) 


A AAI t1\ 

—0.003 y5) 


A Al 1 

0.011 (3) 


A AOT /''^\ 

— O.Oz/ (z) 


CoU 




A f\C 1 

0.061 \i) 


A AOA /'5\ 

O.OoO (3) 


A ACO /"5 \ 

O.Od/ (3) 


A A A 1 /0\ 

—0.001 (z) 


A AAT /"OA 

—0.00/ (zj 


A A 1 /o\ 

— O.Olo \1) 


Col 




A AZT 1 

0.061 (3) 


A A/n 

0.063 (3) 


A A /I C 

0.045 (2) 


A AA1 /0\ 

0.001 (2) 


A AAT /ON 

-0.007 (2) 


A A 1 0 /0\ 

—O.Olo (z) 


Co2 




A ATC /"3\ 

0.0 /D (3J 


A ATO /'? \ 
0.0// (3) 


0.064 (3) 


A AA/C 

0.006 (3) 


A A 1 ^ 

—0.014 (z) 


A AOT /')\ 

—O.Oz / (3j 










U.UJ ' \J } 




—0 nin (X\ 




C64 




0.112(4) 


0.071 (3) 


0.050 (3) 


-0.024 (3) 


0.007 (3) 


-0.023 (2) 


C65 




0.068 (3) 


0.086 (4) 


0.069 (3) 


-0.015 (3) 


0.010 (2) 


-0.033 (3) 


C66 




0.072 (3) 


0.061 (3) 


0.060 (3) 


0.002 (2) 


-0.011 (2) 


-0.017 (2) 


Nl 




0.0452 (19) 


0.059 (2) 


0.0420 (18) 


0.0037 (16) 


0.0006 (15) 


-0.0088 (16) 


N2 




0.055 (2) 


0.069 (2) 


0.050 (2) 


-0.0030(18) 


-0.0023 (17) 


-0.0124 (18) 


Geometric parameters (A, °) 


Nil- 


-S2 




2 


1516(10) 


C31— H31C 




0.9600 


Nil- 


-S7 




2 


1607 (10) 


C32— Nl 




1.499 (4) 


Nil- 


-S6 




2 


1631 (10) 


C32— H32A 




0.9600 


Nil- 


-SI 




2 


1657 (10) 


C32— H32B 




0.9600 


Ni2- 


-Sll 




2 


1504(11) 


C32— H32C 




0.9600 


Ni2- 


-S12 




2 


1591 (11) 


C33— C34 




1.505 (5) 


Ni2- 


-S17 




2 


1605 (11) 


C33— Nl 




1.519(4) 


Ni2- 


-S16 




2 


1615 (10) 


C33— H33A 




0.9700 


Sl— CI 




1 


727 (4) 


C33— H33B 




0.9700 


S2— C2 




1 


709 (4) 


C34— C35 




1.364(5) 


S3— 


-C3 




1 


727 (4) 


C34— C39 




1.387 (5) 


S3— 


-C2 




1 


745 (3) 


C35— C36 




1.390 (5) 


S4— 


C3 




1 


742 (4) 


C35— H35 




0.9300 
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»4 — CI 


1 n A A /T \ 

1.744 (3) 


b5 — C3 


1 ^1 C / A\ 

1.635 (4) 


SO — C4 


1.7 lo (3) 


s7 — L5 


1.720 (3) 


So — Co 


l./zo (4) 


CO r~^z 

So — C5 


1.740 (3) 


b9 — C4 


1.736 (3) 


S9 — Co 


1.737 (4) 


CIA r^c 


l.oJy (4) 


c 1 1 r~^n 

Sll — C7 


1 Til //I \ 

1.712 (4) 


sl2 — Co 


1.723 (4) 


a 13 — C9 


1.736 (4) 


bl3 — Co 


V.li 1 (4) 


bl4 — C9 


1.730 (4) 


S14 — C7 


1.746 (4) 


a 1 5 — C9 


1 C f A\ 

1.635 (4) 


alo — ClU 


1 TIT i A\ 

V.I Vi (4J 


C 1 T oil 

bl7 — Cll 


1 T 1 C //I \ 

1.715 (4) 


CIO /" 1 

Slo — C12 


1.731 (4) 


C 1 O /"^ 1 1 

bio — Cll 


1.745 (4) 


biy — C12 


1 Tin t A\ 
V.IZ^ (4) 


S19 — CIO 


1 T /I 1 / A\ 

1.741 (4) 


S20 — C12 


1.647 (4) 


CI — C2 


1.343 (5) 


C4 — C5 


1.357 (5) 


C7 — C8 


1.351 (5) 


CIO — Cll 


1.360 (5) 


C13 — C14 


1.518 (5) 


TTIIA 

C13 — H13A 


A A^AA 

0.9600 


C13 — H13B 


0.9600 


C13 — H13C 


0.9600 


C14 — C15 


1.470 (5) 


C14 — H14A 


(\ c\nc\(\ 

u.y /uu 


C14 — H14B 


0.9700 


C15 — C16 


1.531 (5) 


TTI^A 

C15 — H15A 


A ATAA 

0.9700 


1 C TT1 CT> 

C15 — H15B 


A ATAA 

0.9700 


C16 — C17 


1.506 (5) 


Clo — H16A 


A ATAA 

0.9700 


Clo — ^HlOD 


A ATAA 

0.9700 


C17 — Clo 


1.511 (5) 


C17 — H17A 


A ATAA 

0.9700 


C17 — ^H17B 


A ATAA 

0.9700 


C18— C19 


1.516 (5) 


C18— H18A 


0.9700 


C18— H18B 


0.9700 


€19— C20 


1.513(5) 


C19— H19A 


0.9700 


C19— H19B 


0.9700 



C36 — C37 


1 O CA / £\ 

1.359 (6) 


C36 — H36 


A AO A A 

0.9300 


C37 — C38 


1 ICC 

1,355 (6) 


C37 — ^H37 


A AO AA 

0.9300 


C38 — C39 


1 OAO 

1.398 (6) 


f -1 o O T TO O 

C38 — H38 


A AO A A 

0.9300 


C39 — H39 


A AOAA 

0.9300 


C40 — C4 1 


1.488 (6) 


A f\ TT/IAA 

C40 — H4UA 


A AjCAA 

0.9600 


Af\ T T /I AT) 

C40 — H40B 


A A^AA 

0.9600 


C40 — ^H40C 


A A^AA 

0.9600 


C41 — C42 


1.500 (6) 


C41 — ^H41A 


A ATAA 
0.9/00 


A-\ TT/l 1 T~» 

C41 — ^H41B 


A A'TAA 

0.9700 


C42 — C43 


1.506 (5) 


C4z — H4zA 


A ATAA 

0.9700 


C4z — H4zB 


A ATAA 

0.9700 


C43 — C44 


1 ylAO /C\ 

1.493 (5) 


/—I /I -7 T T y1 O A 

C43 — H43A 


A ATAA 

0.9700 


C43 — H43B 


A ATAA 

0.9700 


A A AC 

C44 — C45 


1.506 (5) 


A A ff A A A 

C44 — H44A 


A ATAA 

0.9700 


C44 — H44B 


A ATAA 

0.9700 


C45 — C46 


1 Cf\A /C\ 

1.504 (5) 


C45 — H45A 


A mAA 

0.9/00 


AC T T /I CT^ 

C45 — H45B 


A ATAA 

0.9700 


C46 — C47 


1.529 (5) 


A 11 TT/I^A 

C4o — H4oA 


A ATAA 

0.9700 


C4o — ^H4oB 


A ATAA 

0.9700 


C47 — C48 


1.510 (5) 


C47 — ^H47A 


A ATAA 

0.9700 


An A TTi 

C47 — ^H47B 


A ATAA 

0.9700 


AO AC\ 

C48 — C49 


1 CAA /C\ 

1.509 (5) 


/""■ o TT yl O A 

C48 — H48A 


A A^TAA 

0.9700 


A O TTylOr~> 

C48 — H48B 


A ATAA 

0.9700 


yl A f^Ct\ 

C49 — C50 


1 CIO /c\ 

1.513 (5) 


AC\ \J A A A 

C4y — H4yA 


A ATAA 
0.9/00 


y1 A TTylATl 

C49 — H49B 


A ATAA 

0.9700 


C50 — C5 1 


1.514 (5) 


C50 — ^H50A 


A ATAA 

0.9700 


C50 — H50B 


A ATAA 

0.9700 


C51 — C52 


1.519 (5) 


y~'C 1 TTC 1 A 

C51 — H51A 


A ATAA 

0.9700 


C51— H51B 


0.9700 


C52— C53 


1.500 (5) 


C52— H52A 


0.9700 


C52— H52B 


0.9700 


C53— C54 


1.510(5) 


C53— H53A 


0.9700 
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CzU — Lz 1 


[.512 (5) 


C53 — H53B 


A ATAA 

0.9700 


C20 — H20A 


0.9700 


C54 — C55 


1 A A A { Z\ 

1.499 (5) 


C20 — ^H20B 


A ATAA 

0.9700 


C54 — H54A 


A ATAA 

0.9700 


C21 — C22 


1 CIO /c\ 

1.513 (5) 


C54 — H54B 


A ATAA 

0.9700 


Czl — HzlA 


A ATAA 

0.9700 


C55 — C56 


1 COT /C\ 

1.537 (5) 


C21 — H21B 


A ATAA 

0.9700 


C55 — H55A 


A ATAA 

0.9700 


C22 — C23 


1.504 (5) 


C55 — H55B 


A ATAA 

0.9700 


C22 — H22A 


A AT A A 

0.9700 


C56 — C57 


1.506 (5) 


Czz — Hzzb 


A ATAA 

0.9700 


C56 — H56A 


A ATAA 

0.9700 


C23 — C24 


1.514 (5) 


C56 — H56B 


A ATAA 

0.9700 


C23 — H23A 


A ATAA 

0.9700 


C57 — ^N2 


1 OO 

1.533 (4) 


C23 — H23B 


A AT AA 

0.9700 


/~^CT TTCT A 

C57 — H57A 


A ATAA 

0.9700 


L24 — C25 


1.515 (5) 


C57 — ^H57B 


A ATAA 

0.9700 


C24 — H24A 


A ATAA 

0.9700 


C58 — ^N2 


1 /I O O /'C\ 

1.488 (5) 


C24 — H24B 


A AT A A 

0.9700 


C58 — H58A 


0.9600 


C25 — C26 


1.522 (5) 


C58 — H58B 


0.9600 


/^O C TUT C A 

Czj — HzdA 


0.9/00 


c^o — hdoc 


0.9o00 


C25 — H25B 


0.9700 


f~^zc\ xy^ 

C59 — ^N2 


1 CAO //(\ 

1.503 (4) 


C26 — C27 


1.514 (5) 


f~^ZC\ TTCA A 

C59 — H59A 


0.9600 


Czo — Hz 6 A 


A ATAA 

0.9700 


C59 — ^H59B 


A A^AA 

0.9600 


Czo — ^HzoB 


A ATAA 

0.9700 


C59 — ^H59C 


A A^AA 

0.9600 


C27 — C28 


1.514 (5) 


C60 — C61 


1 CIO /c\ 

1.513 (5) 


/~^T7 TT'T7 A 

C27 — H27A 


A AT A A 

0.9700 


C60 — N2 


1.521 (4) 


Cz7 — Hz7B 


A ATAA 

0.9700 


C60 — H60A 


A ATAA 

0.9700 


Cz8 — Cz9 


1 CIA /C\ 

1.514 (5) 


L60 — ^H60B 


A ATAA 

0.9700 


^ O T O A 

C28 — H28A 


A AT A A 

0.9700 


C61 — C62 


1.368 (5) 


C26 — H28B 


A AT A A 

0.9700 


C61 — C66 


1 O OA / Z\ 

1.380 (5) 


L29 — LiO 


1 CAO /C\ 

1.508 (5) 


C62 — C63 


1 OTO /C\ 

1.378 (5) 


C2y — HzyA 


A mAA 

0.9/00 


C62 — Hoz 


A A-^AA 

0.9300 


C29 — H29B 


A AT A A 

0.9700 


C63 — C64 


1.360 (6) 


C30— Nl 


1.522 (4) 


C63— H63 


0.9300 


C30— H30A 


0.9700 


C64— C65 


1.382 (6) 


C30 — H30B 


A ATAA 

0.9700 


C64 — Ho4 


A AOAA 

0.9300 


C31 — ^Nl 


1.501 (4) 


C65 — C66 


1 O OT f Z\ 

1.387 (5) 




0.9600 


C65 — H65 


A AO AA 

0.9300 


L31 — H31B 


A A^AA 

0.9600 


C66 — ^H66 


A A'? AA 

0.9300 


S2 — Nil — S7 


1 TT 1 /C\ 

177.16 (5) 


H32A — C32 — H32C 


109.5 


S2 — Nil — So 


O C 1 A /■ /I \ 

85.19 (4) 


H32B — C32 — H32C 


109.5 


— Nil — bo 


m TA 

93,30 (4) 


L34 — C33 — Nl 


1 1 T A /0\ 

117,0 (3) 


s2 — Nil — SI 


93.15 (4) 


t~^'^ A /^IT TTTT A 

C34 — C33 — H33A 


1 AO 1 

108.1 


C7 XT^ 1 CI 

5)7 — Nil — SI 


88.33 (4) 


XT1 /^TT TTOO A 

N 1 — C33 — H33A 


1 AO 1 

108.1 


xt: 1 CI 

So — Nil — SI 


178.28 (4) 


C34 — C33 — H33B 


1 AO 1 

108.1 


C 1 1 XT,0 CIO 

Sil — Niz — Siz 


92.9 / (4) 


N 1 — L33 — H33B 


1 AO 1 

108.1 


Sll— Ni2— S17 


86.67 (4) 


H33A— C33— H33B 


107.3 


S12— Ni2— S17 


178.72 (5) 


C35— C34— C39 


118.4(4) 


Sll— Ni2— S16 


178.34 (5) 


C35— C34— C33 


120.2 (4) 


S12— Ni2— S16 


87.17(4) 


C39— C34— C33 


121.2 (4) 


S17— Ni2— S16 


93.22 (4) 


C34— C35— C36 


121.3 (4) 
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CI — SI — Nil 


101.54 (13) 


CI XTI 1 

C2 — S2 — Nil 


102.33 (13) 


C3 — i>3 — C.2 


C\0 11/1 o\ 

98.11 (18) 


C3 — S4 — LI 


m CI /I o\ 

97.51 (18) 


C4 — So — Nil 


lOz.04 (Iz) 


i^c c? 1 

C5 — S7 — Nil 


1A1 C\A 

101.94 (12) 


oo r^c 

Lo — SO — L5 


no At\ /I 

98.40 (17) 


C4 — S9 — Co 


97.65 (17) 


C / — SU — Niz 


1 AO n\ { \ A\ 

lUz. / 1 (14) 


CS — a 12 — Ni2 


1 AO f\n / 1 /I \ 

102.07 (14) 


C9 — sl3 — C8 


97.6 (2) 


C9 — S14 — C7 


c\n oo /I A\ 

97.88 (19) 


ClU — slo — NlZ 


1 AO 01 /I /l\ 

iOz.zi (14) 


Lll — bl7 — Ni2 


1 A 1 AO / 1 /I \ 

101.98 (14) 


-1 CIO 1 1 

C12 — S18 — Cll 


AT CO /I A\ 

97.58 (19) 


C12 — aiy — CIO 


AT ZllO /I A\ 

97.68 (19) 


Cz — Ci — al 


1 O 1 '5 \ 

Izl.j (J) 


C2 — CI — s4 


116.4 (3) 


C 1 Z"' 1 A 

SI — CI — S4 


1 O O O /ON 

122.3 (2) 


CI — C2 — S2 


1 O 1 ^ /I \ 

121.6 (3) 


^1 

Ci — Cz — a J 


1 1 C O /1\ 

115.0 (3) 


O /"l'^ CO 

S2 — C2 — S3 


122.6 (2) 


C C T CO 

S5 — C3 — S3 


1 O O A /'0\ 

123.9 (2) 


C C C /I 

S5 — C3 — S4 


123.9 (2) 


r^i QA 
b3 — C3 — 1>4 


llZ.Z (z) 


C5 — C4 — So 


1 O 1 O \ 

121.2 (3) 


C5 — C4 — S9 


116.6 (3) 


So — C4 — S9 


122.2 (2) 


r^A r^z c? 
C4 — CD — a / 


lzl.5 (3) 


A f ' c CO 

C4 — C5 — S8 


115.2 (3) 


CT C CO 

S7 — C5 — S8 


IT? A /'0\ 

123.4 (2) 


CIA CO 

SIO — Co — S8 


123.5 (2) 


alU — Co — a9 


lz4.i (Z) 


c o r c r\ 

S8 — Co — S9 


112.1 (2) 


C8 — C7 — Sll 


1 O 1 A \ 

121.0 (3) 


C8 — C7 — S14 


1 1 C ^ 

115.6 (3) 


c 1 1 r^n c 1 /I 

Sll — C7 — S14 


1 O T T /'0\ 

Izi.j (z) 


C7 — C8 — S12 


1 O 1 O \ 

121.2 (3) 


C7 — C8 — S13 


116.3 (3) 


o 1 r^o CIO 

S12 — C8 — S13 


1 oo A /0\ 

122.4 (2) 


c 1 c r^c\ c 1 /I 

S15 — C9 — S14 


1 O /I A /'O \ 

124.0 (3) 


S15 — C9 — S13 


1 o o n /I \ 

123.7 (3) 


c 1 >l e~^c\ c 1 T 

S14 — C9 — S13 


1 1 o '> /ox 

112.3 (2) 


Cll — ClU — bilo 


Izl.O (j) 


Cll— CIO— S19 


115.9 (3) 


S16— CIO— S19 


123.0 (2) 


€10— Cll— S17 


121.5 (3) 


CIO— Cll— S18 


115.8(3) 


S17— Cll— S18 


122.6 (2) 



C34 — C35 — H35 


119.4 


C36 — C35 — H35 


119.4 


C37 — C36 — C35 


119.5 (5) 


/"^OT /~10^ TTOZ" 

C37 — C36 — ^H36 


1 OA O 

120.2 


/~^OC /"'O/' TTO 

C3 5 — C3 6 — H3 6 


120.2 


C38 — C37 — C36 


120.8 (5) 


/~lOO /"^OT TTT7 

C38 — C37 — H37 


1 1 A 

119.6 


C36 — C37 — H37 


119.6 


/^OT /^OO /"^OA 

C37 — C38 — C39 


119.7 (4) 


C37 — C38 — H38 


120.1 


/~10A /~^OfJ TTOO 

C39 — C38 — H38 


120.1 


/~10 A /~1 O /^O O 

C34 — C39 — C38 


1 O O /' A\ 

120.2 (4) 


<^0 A /"'OA TTOA 

C34 — C39 — H39 


119.9 


/~10 0 /~<OA TTOA 

C38 — C39 — H39 


119.9 


C41 — C40 — H40A 


109.5 


^ -1 /-I T T /I AT~* 

C4 1 — C40 — H40B 


109.5 


T T /I A A A r\ T T /I ATI 

H40A — C40 — H40B 


109.5 


C41 — C40 — H40C 


109.5 


H40A — C40 — H40C 


109.5 


T T /I /\T\ /"^ A r\ T T /I r\^~\ 

H40B — C40 — H40C 


109.5 


C40 — C4 1 — C42 


1 1 C A /C\ 

115.9 (5) 


/~1 A r\ /~i A t TT>1 1 A 

C40 — C4 1 — H4 1 A 


1 AO O 

108.3 


C42 — C4 1 — H4 1 A 


108.3 


A /A At T T ,1 1 T~\ 

C40 — C41 — H41B 


108.3 


C42 — C4 1 — H4 1 B 


1 AO O 

108.3 


T T A -f A y^ A -i T T A 

H41A — C41 — H41B 


107.4 


C41 — C42 — C43 


114.8 (4) 


A 1 ' /I ^ T T /I O A 

C4 1 — C42 — H42A 


108.6 


/~1/IO /"'/(O TT/(OA 

C43 — C42 — ^H42A 


1 AO /T 

108.6 


A 1 y^ /I O T T /I O T^ 

C4 1 — C42 — H42B 


108.6 


C43 — C42 — ^H42B 


108.6 


TT>10 A /~1/IO TT/(OT^ 

H42A — C42 — H42B 


1 AT ^ 

107.6 


C44 — C43 — C42 


116.7 (4) 


/—^ A A /—I A T T /I O A 

C44 — C43 — H43A 


108.1 


C42 — C43 — H43A 


108.1 


A A y~1 ,1 TT /( O T^ 

C44 — C43 — H43B 


108.1 


/"I ^ --\ y"i A ^ TT /I O T^ 

C42 — C43 — H43B 


108.1 


T T H O A /"I -1 T T yl O 

H43A — C43 — H43B 


107.3 


C43 — C44 — C45 


115.0 (4) 


C43 — C44 — ^H44A 


1 AO C 

108.5 


A C A A T T /I /I A 

C45 — C44 — H44A 


108.5 


C43 — C44 — H44B 


108.5 


^ A C A A TT A A T^ 

C45 — C44 — ^H44B 


108.5 


H44A— C44— H44B 


107.5 


C46— C45— C44 


114.6(4) 


C46— C45— H45A 


108.6 


C44— C45 H45A 


108.6 


C46— C45— H45B 


108.6 


C44— C45— H45B 


108.6 
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5)20 — CI 2 — Sly 


IT? A 

lz3.4 (z) 


S20 — C12 — S18 


123.8 (2) 


Oirt CIO 

S19 — C12 — S18 


112.9 (2) 


C14 — C13 — ^H13A 


109.5 


C14 — CI 3 — H13B 


109.5 


TT 1 O A /" 1 T T 1 O r~> 

H13A — C13 — H13B 


109.5 


C14 — C13 — ^H13C 


109.5 


T T 1 O A i -) T T 1 O /" ' 

HI 3 A — C13 — H13C 


109.5 


H13B — C13 — H13C 


109.5 


C15 — C14 — C13 


113.6 (4) 


/~<1C A TT1/IA 

C15 — C14 — ^H14A 


1 AO A 

108.9 


/—I 1 O A A TT 1 y1 A 

C13 — C14 — H14A 


108.9 


C15 — C14 — ^H14B 


1 AO A 

108.9 


C13 — C14 — ^H14B 


1 AO A 

108.9 


TT1 A A 1 A TT1 dTl 

H 1 4 A — C 1 4 — H 1 4B 


107.7 


C14 — C15 — C16 


116.1 (4) 


C 14 — C 1 5 — H 1 5 A 


1 AO T 

108.3 


C16 — C15 — H15A 


1 AO 

108.3 


C14 — C15 — H15B 


108.3 


Llo — C15 — H15B 


1 AO T 

108.3 


TT1 C A 1 C TT1 Cn 


1 AT /I 

107.4 


/~<1'7 /"^IZ" 

C17 — Clo — C15 


11^ ^ / A\ 

112.6 (4) 


C17 — C16 — H16A 


109.1 


C15 — Clo — H16A 


1 AA 1 

109.1 


C17 — Clo — HloB 


1 AA 1 

109.1 


C15 — Clo — H16B 


109.1 


T T 1 /' A /" < 1 z-" T T 1 /^n 

H16A — Clo — H16B 


107.8 


Clo — C17 — C18 


1 1 C A / A\ 

115.4 (4) 


Clo — CI / — HI /A 


1 AO A 

108.4 


1 O f ' 1 "7 T T 1 T A 

C 1 8 — C 1 7 — H 1 7 A 


108.4 


Clo — C17 — H17B 


108.4 


/~1 1 O /~1 1 T TT1 TF> 

C18 — C17 — H17B 


1 AO A 

108.4 


TT1'7A /"^IT TT1 TTl 

H17A — C17 — H17B 


1 AT C 

107.5 


C17 — C18 — C19 


113.6 (4) 


C17 — Clo — H18A 


1 AO O 

108.8 


C19 — C18 — H18A 


1 AO O 

108.8 


/~i 1 /^lO TT10T> 

C17 — Clo — HloB 


1 AO O 

108.8 


C19 — C18 — H18B 


108.8 


T T 1 O A 1 o T T 1 on 

H18A — C18 — H18B 


107.7 


C20 — C19 — Clo 


1 1 T O / A\ 

113.8 (4) 


CzU — C 1 9 — H 1 9 A 


1 AO O 

108.8 


C18 — C19 — H19A 


108.8 


C20 — CI 9 — H19B 


1 AO O 

108.8 


C18— C19— H19B 


108.8 


H19A— C19— H19B 


107.7 


C21— C20— C19 


114.2(4) 


€21— €20— H20A 


108.7 


€19— €20— H20A 


108.7 


€21— €20— H20B 


108.7 



T T /I C A /" ,1 c TT ,1 CT^ 

H45A — C45 — H45B 


107.6 


€45 — €46 — €47 


115.2 (4) 


€45 — €46 — ^H46A 


1 AO C 

108.5 


€47 — €46 — ^H46A 


1 AO C 

108.5 


€45 — €46 — H46B 


108.5 


€47 — €46 — H46B 


108.5 


H46A — €46 — H46B 


107.5 


€48 — €47 — €46 


114.5 (4) 


AO An TTylTA 

C4 0 — C47 — H47 A 


1 AO ^ 

108.6 


€46 — €47 — H47A 


108.6 


€48 — €47 — H47B 


108.6 


€46 — €47 — H47B 


108.6 


T T /n A /" < T T T /I "7 1~1 

H47A — €47 — H47B 


107.6 


t~\ A A Z~1 A O /~i >1 r7 

€49 — €48 — €47 


115.0 (4) 


/~1 A C\ Ad T T /I O A 

€49 — €48 — H48A 


108.5 


€47 — €48 — H48A 


108.5 


/—I /I r\ /" /I o T T /I on 

€49 — €48 — H48B 


108.5 


€47 — €48 — H48B 


108.5 


T T ,1 r> A Ad T T yl OT^ 

H48A — €48 — H48B 


107.5 


€48 — €49 — €50 


114.6 (4) 


AO AC\ TT/1AA 

C4o — C49 — ^H49A 


1 AO ^ 

108.6 


t\ AC\ TT AC\ K 

€50 — €49 — H49A 


108.6 


€4 8 — €49 — H49B 


108.6 


C A /" /I T T /I An 

€50 — €49 — H49B 


108.6 


TTylAA f^AC\ TT/IAn 

H49A — €49 — H49B 


1 AT it" 

107.6 


€49 — €50 — €51 


t 1 A A / A\ 

114.4 (4) 


€49 — €50 — H50A 


108.7 


C 1 c A T TC A A 

€51 — €50 — H50A 


108.7 


/~</lA /^Cf\ TTCAn 

€49 — €50 — H50B 


1 AO T 

108.7 


€5 1 — €50 — H50B 


108.7 


H50A — €50 — H50B 


107.6 


€50 — €51 — €52 


115.5 (4) 


/~<CA /~1d TTC 1 A 

C50 — C5 1 — ^H5 1 A 


1 AO A 

108.4 


€52 — €5 1 — H5 1 A 


108.4 


€50 — €51 — H51B 


108.4 


/^c^ i^c 1 TT^ 1 n 

€52 — €51 — ^H51B 


108.4 


TTC 1 A C 1 TTC 1 n 

H51A — €51 — H51B 


107.5 


€53 — €52 — €51 


113.8 (4) 


O C~\ TTC^ A 

€53 — €52 — H52A 


108.8 


r^C-\ /^C^ TTC^ A 

€51 — €52 — ^H52A 


1 AO O 

108.8 


TTC^n 

€53 — €52 — H52B 


108.8 


€51 — €52 — H52B 


108.8 


H52A — €52 — H52B 


107.7 


€52— €53— €54 


117.3 (4) 


€52— €53— H53A 


108.0 


€54— €53— H53A 


108.0 


€52— €53— H53B 


108.0 


€54— €53— H53B 


108.0 


H53A— €53— H53B 


107.2 
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C 1 9 — C20 — H20B 


108.7 


H20A — C20 — ^H20B 


107.6 


C20 — C2 1 — C22 


114.1 (4) 


C20 — C21 — ^H21A 


1 AO T 

108.7 


C22 — C2 1 — H2 1 A 


108.7 


C20 — C21 — H2iB 


108.7 


C22 — C21 — ^H21B 


108.7 


H2 1 A — C2 1 — H2 1 B 


107.6 


C23 — C22 — C2 1 


115.1 (4) 


C23 — C22 — H22A 


108.5 


C21 — C22 — ^H22A 


108.5 


C23 — C22 — H22B 


108.5 


C2 1 — C22 — H22B 


108.5 


H22A — C22 — H22B 


107.5 


C22 — C23 — C24 


114.5 (4) 


C22 — C23 — H23A 


108.6 


C24 — C23 — H23A 


108.6 


C22 — C23 — H23B 


108.6 


C24 — C23 — H23B 


108.6 


H23A — C23 — H23B 


107.6 


C23 — C24 — C25 


11/1'** 

114.2 (3) 


C23 — C24 — H24A 


1 AO T 

108.7 


C25 — C24 — H24A 


108.7 


C23 — C24 — H24B 


108.7 


C25 — C24 — H24B 


1 AO "1 

108.7 


H24A — C24 — H24B 


107.6 


C24 — C25 — C26 


114.3 (3) 


/^^/i r~^'~\c Ty^c A 

C24 — C25 — H25A 


108.7 


f~^'^/' /^'^C Tf^C A 

C26 — C25 — ^H25A 


1 AO T 

108.7 


CIA — C25 — H25B 


108.7 


C26 — C25 — ^H25B 


108.7 


H25A — C25 — H25B 


107.6 


/"I'^T JT^'^C 

C27 — C26 — C25 


1 1 O A /'>\ 

113.0 (3) 


C27 — C26 — H26A 


109.0 


C25 — C26 — H26A 


109.0 


C27 — C26 — H26B 


109.0 


C25 — C26 — H26B 


109.0 


H26A — C26 — H26B 


107.8 


C28 — C27 — C26 


114.1 (3) 


/~1'^0 /"I'^T Ty^T A 

C28 — C27 — H27A 


1 AO "1 

108.7 


r~*^f /^'T7 TT-^T A 

C26 — C27 — H27A 


108.7 


C28 — C27 — H27B 


108.7 


C26 — C27 — ^H27B 


108.7 


H27A— C27— H27B 


107.6 


C27— C28— C29 


113.6(3) 


C27— C28— H28A 


108.8 


C29— C28— H28A 


108.8 


C27— C28— H28B 


108.8 


C29— C28— H28B 


108.8 



C55 — C54 — L53 


1 1 T "7 /IX 

113.3 (3) 


/~^CC t~^ZA TTC/1 A 

C55 — C54 — H54A 


1 AO A 

108.9 


C53 — C54 — H54A 


1 AO A 

108.9 


/~^Z Z Z A TTZ A Ti 

C55 — C54 — H54B 


1 AO A 

108.9 


/~^Z1 r^ZA TTZ ATi 


1 AO A 

108.9 


n Z A A /" c A TJZA T* 

H54A — C54 — H54B 


107.7 


/^Z A f^ZZ e~^Z£L 

C54 — C55 — C56 


1 1 T A 

117.0 (3) 


Z A i~^Z Z TTCCA 

C54 — C55 — H55A 


1 AO A 

108.0 


Z C t~^Z Z TTCCA 

C5o — L55 — H55A 


1 AO A 

108.0 


C54 — C55 — H55B 


108.0 


/~1 c Z" Z Z TTZ ZT^ 

C56 — C55 — ^H55B 


1 AO A 

108.0 


TJZZ A Z Z TTCCT^ 

H55A — C55 — H55B 


107.3 


r^zn r~^z£. i~^zz 

C-57 — C56 — C55 


1 1 A /I \ 

110.2 (3) 


r^cn r^c^ ttc^ a 

L57 — C56 — H56A 


109.6 


C55 — C56 — H56A 


109.6 


C 5 7 — L 5 6 — H5 oB 


1 AA C 

109.6 


r^ZZ Z /I TTC£T~> 

C55 — C56 — H56B 


1 AA H 

109.6 


TTCZ" A Z £1 TT Z HT^ 

H56A — C56 — H56B 


1 AO 1 

108.1 


C56 — C57 — N2 


117.7(3) 


r^ziL r~^zn ttzh a 

C56 — C57 — H57A 


1 AT A 

107.9 


XT'^ /^Z'~l TTZn A 

N2 — C57 — ^H57A 


107.9 


r^Z £1 t^Z^ TTC7T^ 

C56 — C57 — H57B 


1 AT A 

107.9 


z T TTC7r~> 

N2 — C57 — H57B 


107.9 


H57A — C57 — H57B 


1 AT 

107.2 


N2 — C58 — H58A 


109.5 


N2 — C58 — H58B 


109.5 


TTCO A Z G TTCOT^ 

H5 8 A — C5 8 — H5 8B 


109.5 


N2 — C58 — H58C 


1 AA C 

109.5 


H5 8 A — C5 8 — H5 8C 


1 AA C 

109.5 


TTC OT^ ^ o TTC 0/~^ 

H58B — C58 — H58C 


109.5 


XT^I f^ZC\ TTCA A 

N2 — C59 — ^H59A 


109.5 


Xy^ t~^ZC\ TTCATl 

N2 — L.59 — ^H59B 


1 AA C 

109.5 


TTCrt A r^CC\ TTCrtTl 

H59A — C59 — H59B 


1 AA C 

109.5 


XT'! Z A TTCA/"' 

N2 — C59 — H59C 


109.5 


TTCA A Z C\ TTCA/^ 

H59A — C59 — H59C 


109.5 


TTC An t~^ZC\ TTCA/~< 

H5 9B — C 5 9 — ^H5 9C 


1 AA C 

109.5 


Col — C60 — HI 


113.9 (3) 


Col — CoU — HoUA 


1 AO O 

108.8 


XT'^ i~^llC\ TT^A A 

JNz — LoU — HoOA 


1 AO O 

108.8 


Co 1 — CoO — ^HoOB 


1 AO O 

108.8 


XT'"* TTjCAT> 

N2 — CoO — HoOB 


1 AO O 

108.8 


TTZ'A A f f\ TT £ C\T~\ 

H60A — C60 — ^H60B 


107.7 


/~'*£1 i^£l£ 

Cbl — C61 — C66 


1 1 A A / yl \ 

119.0 (4) 


C62 — Col — C60 


izo.y (4) 


C66— C61— C60 


120.0 (4) 


C61— C62— C63 


120.3 (4) 


C61— C62— H62 


119.9 


C63— C62— H62 


119.9 


C64— C63— C62 


121.1 (5) 
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H28A— C28— H28B 
C30— C29— C28 
C30— C29— H29A 
C28— C29— H29A 
C30— C29— H29B 
C28— C29— H29B 
H29A— C29— H29B 
C29— C30— Nl 
C29— C30— H30A 
Nl— C30— H30A 
C29— C30— H30B 
Nl— C30— H30B 
H30A— C30— H30B 
Nl— C31— H31A 
Nl— C31— H31B 
H31A— C31— H31B 
Nl— C31— H31C 
H31A— C31— H31C 
H31B— C31— H31C 
Nl— C32— H32A 
Nl— C32— H32B 
H32A— C32— H32B 
Nl— C32— H32C 



107.7 

110.3 (3) 

109.6 

109.6 

109.6 

109.6 

108.1 

117.5 (3) 

107.9 

107.9 

107.9 

107.9 

107.2 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 



C64— C63— H63 
C62— C63— H63 
C63— C64— C65 
C63— C64— H64 
C65— C64— H64 
C64— C65— C66 
C64— C65— H65 
C66— C65— H65 
C61— C66— C65 
C61— C66— H66 
C65— C66— H66 
C32— Nl— C31 
C32— Nl— C33 
C31— Nl— C33 
C32— Nl— C30 
C31— Nl— C30 
C33— Nl— C30 
C58— N2— C59 
C58— N2— C60 
C59— N2— C60 
C58— N2— C57 
C59— N2— C57 
C60— N2— C57 



119.4 

119.4 

119.4(4) 

120.3 

120.3 

119.5 (4) 
120.3 
120.3 

120.7 (4) 
119.7 
119.7 

108.8 (3) 

111.6 (3) 

109.7 (3) 
110.6(3) 
110.7(3) 
105.4 (3) 
108.4 (3) 
111.4 (3) 
110.1 (3) 
110.6(3) 
106.4 (3) 

109.8 (3) 



S2— Nil- 
S7— Nil- 

56— Nil- 

57— Nil- 
S6— Nil- 
Si— Nil- 
S2— Nil- 
S7— Nil- 
Si— Nil- 
S2— Nil- 
S6— Nil- 
Si— Nil- 
Si 2— Ni2- 
S17— Ni2- 

516— Ni2- 
Sll— Ni2- 

517— Ni2- 

516— Ni2- 

511— Ni2- 

512— Ni2- 

517— Ni2- 

511— Ni2- 

512— Ni2- 
S16— Ni2- 
Nil— SI- 



'S 1— CI 
SI— CI 
-SI— CI 
-S2— C2 
-S2— C2 
-S2— C2 
-S6— C4 
S6— C4 
S6— C4 
-S7— C5 
-S7— C5 
-S7— C5 
-Sll— C7 
-Sll— C7 
-Sll— C7 
-S12— C8 
-S12— C8 
-S12— C8 
-S16— CIO 
-S16— CIO 
-S16— CIO 
-S17— Cll 
-S17— Cll 
-S17— Cll 
CI— C2 



2.25 (13) 
179.83 (13) 
18.6(16) 
-123.9 (9) 
178.06 (14) 
-2.43 (14) 
175.20 (13) 
-2.38 (13) 
158.8(15) 
-56.2 (9) 
1.60(13) 
-177.85 (13) 
2.06 (14) 
-176.71 (14) 
97.1 (16) 
-1.66(14) 
72 (2) 
180.00 (13) 
85.7(16) 
-179.14(14) 
-0.37 (14) 
-178.54(14) 
107 (2) 
-0.21 (14) 
-1.6 (3) 



S16— CIO— Cll— S17 
S19— CIO— Cll— S17 
S16— CIO— Cll— S18 
S19— CIO— Cll— S18 
Ni2— S17— Cll— CIO 
Ni2— S17— Cll— S18 
C12— S18— Cll— CIO 
C12— S18— Cll— S17 
CIO— S19— C12— S20 
CIO— S19— C12— S18 
Cll— S18— C12— S20 
Cll— S18— C12— S19 
C13— C14— C15— C16 
C14— C15— C16— C17 
C15— C16— C17— C18 
C16— C17— C18— C19 
C17— C18— C19— C20 
C18— C19— C20— C21 
C19— C20— C21— C22 
C20— C21— C22— C23 
C21— C22— C23— C24 
C22— C23— C24— C25 
C23— C24— C25— C26 
C24— C25— C26— C27 
C25— C26— C27— C28 



-1.5 (5) 
178.6 (2) 
176.4 (2) 
-3.5 (4) 
1.0(4) 
-176.8 (2) 
1.1 (4) 
178.9 (3) 
176.4 (3) 
-3.2 (3) 
-177.8 (3) 
1.7(3) 
-180.0(4) 
-179.4 (4) 
-179.7 (4) 
179.1 (4) 
-178.8 (4) 
177.9 (4) 
-178.2 (4) 
175.6(4) 
179.6 (4) 

178.3 (4) 
176.8 (4) 
-176.5 (4) 

176.4 (4) 
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Nil— SI— Cl— S4 
C3— S4— CI— C2 
C3— S4— Cl— SI 
SI— Cl— C2— S2 
84— Cl— C2— 82 
81— Cl— C2— S3 
S4— Cl— C2— S3 
Nil— 82— C2— Cl 
Nil— 82— C2— 83 
C3— S3— C2— Cl 
C3— S3— C2— S2 
C2— S3— C3— 85 
C2— S3— C3— 84 
Cl— 84— C3— 85 
Cl— 84— C3— 83 
Nil— 86— C4— C5 
Nil— 86— C4— 89 
C6— S9— C4— C5 
C6— 89— C4— S6 
86— C4— C5— 87 
S9— C4— C5— S7 
86— C4— C5— S8 
89— C4— C5— 88 
Nil— 87— C5— C4 
Nil— 87— C5— 88 
C6— 88— C5— C4 
C6— 88— C5— 87 
C5— S8— C6— 810 
C5— 88— C6— 89 
C4— S9— C6— 810 
C4— S9— C6— 88 
Ni2— Sll— C7— C8 
Ni2— Sll— C7— 814 
C9— 814— C7— C8 
C9— 814— C7— 811 
Sll— C7— C8— 812 
814— C7— C8— 812 
811— C7— C8— 813 
814— C7— C8— 813 
Ni2— 812— C8— C7 
Ni2— 812— C8— 813 
C9— 813— C8— C7 
C9— 813— C8— 812 
C7— 814— C9— 815 
C7— 814— C9— 813 
C8— 813— C9— 815 
C8— 813— C9— 814 
Ni2— 816— CIO— Cll 
Ni2— 816— CIO— 819 



178.90(19) 
-0.1 (3) 
179.5 (2) 
-0.4(5) 
179.1 (2) 
-179.56 (19) 
0.0 (4) 

2.2 (4) 
-178.7 (2) 
0.1 (3) 
-179.0 (2) 
179.0(3) 
-0.1 (2) 
-179.0 (3) 
0.1 (2) 

3.0 (3) 
-177.27 (19) 
0.0 (3) 
-179.7 (2) 
-2.1 (5) 
178.22 (19) 
178.40 (19) 
-1.3 (4) 
-0.1 (3) 
179.34 (19) 
1.9(3) 
-177.6 (2) 

176.4 (3) 
-1.9(2) 
-177.0 (3) 

1.3 (2) 
-2.2 (4) 

179.5 (2) 
-2.6 (4) 
175.8 (3) 
1.0(5) 
179.5 (2) 
-176.1 (2) 
2.3 (4) 
0.8 (4) 
177.7 (2) 
-0.8 (4) 
-177.9(2) 
-176.7(3) 
2.0(3) 
177.7 (3) 
-1.0(3) 

1.1 (4) 
-179.0 (2) 



C26— C27— C28— C29 
C27— C28— C29— C30 
C28— C29— C30— Nl 
Nl— C33— C34— C35 
Nl— C33— C34— C39 
C39— C34— C35— C36 
C33— C34— C35— C36 
C34— C35— C36— C37 
C35— C36— C37— C38 
C36— C37— C38— C39 
C35— C34— C39— C38 
C33— C34— C39— C38 
C37— C38— C39— C34 
C40— C41— C42— C43 
C41— C42— C43— C44 
C42— C43— C44— C45 
C43— C44— C45— C46 
C44— C45— C46— C47 
C45— C46— C47— C48 
C46— C47— C48— C49 
C47— C48— C49— C50 
C48— C49— C50— C51 
C49— C50— C51— C52 
C50— C51— C52— C53 
C51— C52— C53— C54 
C52— C53— C54— C55 
C53— C54— C55— C56 
C54— C55— C56— C57 
C55— C56— C57— N2 
N2— C60— C61— C62 
N2— C60— C61— C66 
C66— C61— C62— C63 
C60— C61— C62— C63 
C61— C62— C63— C64 
C62— C63— C64— C65 
C63— C64— C65— C66 
C62— C61— C66— C65 
C60— C61— C66— C65 
C64— C65— C66— C61 
C34— C33— Nl— C32 
C34— C33— Nl— C31 
C34— C33— Nl— C30 
C29— C30— Nl— C32 
C29— C30— Nl— C31 
C29— C30— Nl— C33 
C61— C60— N2— C58 
C61— C60— N2— C59 
C61— C60— N2— C57 
C56— C57— N2— C58 



-175.0(4) 
-178.2 (3) 
-176.8 (3) 
-89.3 (5) 

95.5 (4) 
-0.5 (6) 
-175.9 (4) 
-0.6 (7) 
0.4 (7) 
0.8 (7) 
1.7 (6) 

177.0 (4) 
-1.9 (6) 
-178.7 (4) 
179.5 (4) 
-179.3 (4) 
-180.0(4) 

178.7 (4) 

179.1 (4) 

177.2 (4) 

178.8 (4) 

176.7 (4) 
-179.5 (4) 

179.5 (4) 
174.1 (4) 

179.9 (4) 

174.6 (4) 

169.8 (4) 
151.0 (4) 
85.7 (4) 
-93.6 (4) 
2.0 (6) 
-177.3 (4) 
-1.0(6) 
-0.3 (7) 
0.6 (6) 
-1.8 (6) 

177.6 (3) 
0.5 (6) 
55.3 (4) 
-65.4 (4) 
175.4 (3) 
-59.1 (4) 

61.6 (4) 
-179.9(3) 
-63.5 (4) 
56.9 (4) 

173.7 (3) 
-70.8 (5) 
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C12— S19— CIO— Cll 4.1(3) C56— C57— N2— C59 171.6(4) 

C12— S19— CIO— S16 -175.8(2) C56— C57— N2— C60 52.5 (5) 
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